Mortality from cancer of the prostate in various countries is positively correlated with total fat consumption (Armstrong & Doll, 1975) . Within Italy, age-standardized death certification rates from prostatic cancer were about 60% higher in northern than in southern areas, and generally intermediate in central regions (Mezzanotte et al., 1986) . Thus, there was a strong positive correlation between prostatic cancer mortality and economic indicators (gross internal product, r + 0.72, and total per caput consumption, r+0.85) and a few dietary items (chiefly milk, r + 0.75 and cheese, r + 0.69). These coefficients remained strongly positive after allowance for several other variables .
Evidence from prospective and retrospective epidemiological studies indicated that cancer of the prostate was more frequent in overweight men, and suggested some positive association with consumption of fat, milk, dairy products and meat (Lew & Garfinkel, 1979; Graham et al., 1983; Snowdon et al., 1984) . Although the risk estimates were only moderately elevated (usually under a factor of two), the general consistency of information from analytical and descriptive epidemiological studies conducted so far justify further analysis of these topics in different populations. Available evidence, on the other hand, is scanty and inconsistent with regard to socio-economic variables or marital status as indicator of sexual habits (Wynder et al., 1971; Rotkin, 1977; Ernster et al., 1977; Greenwald et al., 1979; Mandel & Schuman, 1980 We have further evaluated the relationship of prostatic cancer with obesity, consumption frequency of a few selected dietary items and lifestyle habits, marital status and socio-economic indicators using data from a case-control study conducted in Friuli Venezia-Giulia. This region, with a population of about 1,200,000 inhabitants, is located in the north-east of Italy and has one of the highest death certification rates from prostatic cancer in the country. Age-standardized mortality rate for the period 1975-77 was 20.8/100,000 males and standardized mortality ratio was 118 in comparison with the whole of Italy.
Subjects and methods
Between January 1980 and March 1983 two trained nurse interviewers identified cases of various cancers and non-neoplastic controls admitted to the General Hospital of Pordenone. Details of this investigation have already been provided in two reports on breast cancer (Talamini et al., 1984; .
Briefly, cases were men admitted to the Oncological Department or referred for follow-up to out-patient clinics of the General Hospital of Pordenone, with a histologically confirmed diagnosis of prostatic cancer made within the previous year. A total of 166 cases aged (median age = 66) were interviewed.
Controls were patients admitted for acute conditions to seven wards of the same hospital. They had diseases other than malignant, hormonal or urogenital, diagnosed within the year before the interview. A total of 202 controls aged ©) The Macmillan Press Ltd., 1986 (median age= 63) were interviewed. Of these, 22% had been admitted because of traumatic conditions (mostly fractures and sprains), 38% for non traumatic orthopaedic diseases (mostly low back pain and disc disorders), 9% for medical reasons, 22% for acute abdominal disorders that generally required surgery, and 9% for other illnesses such as skin, ear, nose and throat or dental disorders.
The hospital where cases and controls had been identified is the only one in the town of Pordenone, and the most important in the province. The large majority of patients with severe or acute conditions requiring hospitalization are treated there. Major referral of selection bias is therefore unlikely. Less than 2% of eligible subjects (cases or controls) refused to be interviewed.
A standard questionnaire was used in order to obtain information on socio-demographic factors, general lifestyle habits and selected indicators of nutrition and diet (i.e. height, weight and frequency of weekly consumption of meat, milk, cheese and other dairy products and vegetables).
Since cases were slightly older than controls, relative risk (RR) estimates were derived from data stratified for age in five year groups, by means of the Mantel-Haenszel procedure (Mantel & Haenszel, 1959) . Ninety five percent approximate confidence intervals (CI) were computed by the test-based method (Miettinen, 1976) , and tests for linear trend in risk, where appropriate, were done by use of the method given by Mantel (1963) .
Secondly, all the variables presented were simultaneously controlled for by means of multiple logistic regression, fitted by the method of maximum likelihood (Breslow & Day, 1980 cEstimates from multiple logistic regression including terms for age, marital status, occupation, body mass index, consumption frequency of meat, milk and dairy products and green vegetables. (Table III) , non-significantly elevated point estimates were found among subjects in clerical or professional jobs (multivariate RR = 1.5) and those working in agriculture (RR=1.7) compared to industrial manual workers.
Discussion
The major finding of the present investigation is the strong positive association between body mass index and subsequent risk of prostatic cancer. Since there was no difference in height between case and control subjects, and the Quetelet's index used is essentially a measure of fatness (Benn, 1971) , this strong positive trend is obviously attributable to greater proportion of adipose mass and, possibly, to its metabolic and hormonal consequences.
The present finding on the role of obesity in the aetiology of cancer of the prostate is in agreement with the results from the American Cancer Society cohort study (Lew & Garfinkel, 1979) , where overweight males showed about 30% increased mortality rates from prostatic cancer and with another prospective investigation conducted among Seventh Day Adventists, where the estimated relative risk of fatal prostate cancer was 2.5 in overweight men (Snowdon et al., 1984) . Along these lines, the very low incidence and mortality rates of prostate cancer registered in Japan (Mandel & Schuman, 1980 ) may be explained, as suggested for breast cancer (Pike et al., 1983) , in terms of lower body weight especially in the elderly. Evidence on the relationship between obesity and cancer of the prostate from case-control studies conducted in the United States in the 1950s and 60s (Wynder et al., 1971; Graham et al., 1983) is not, however, totally consistent.
The limited number of dietary items covered by the present investigation and the way of assessment of their consumption demand great caution in drawing conclusions. It would have been interesting to see if other major sources of calories in the Italian diet (e.g. carbohydrates) showed an association with prostatic cancer risk similar to those emerged for meat and dairy products but, unfortunately, such information was not available. Nevertheless, it is noteworthy that a positive association with milk, dairy products and meat was also found in the Seventh Day Adventists prospective study (Snowdon et al., 1984) . Moreover a high animal fat intake also seemed to increase the risk of prostate cancer in the case-control study conducted on the Memorial-Roswell Park database (Graham et al., 1983) .
As regards the biological explanation of these findings, it is known from studies on breast cancer (Bruning et al., 1985) that obesity and, perhaps, the 'western' affluent diet influence the metabolism (at the level of adipose tissue) and availability of sexual hormones. Low sex hormone binding globulin capacity is associated with obesity and in vitro a direct relationship between non-protein bound oestradiol and the concentration of plasma free fatty acids has been found (Bruning et al., 1985) . Although on the basis of present epidemiological evidence it seems inappropriate to seek more precise biological interpretations, the relevance of body weight and diet on the risk of prostatic cancer is of considerable interest in terms of clues to mechanisms of carcinogenesis and possibilities of prevention.
These associations, in our opinion, can hardly be explained in terms of obvious bias. In this study, cases and controls came from the same catchment area, the proportion of non-responders was negligible and information bias appears unlikely, since, at the time of data collection, the possibility that nutrition or diet were correlates of prostate cancer was unknown to interviewers and patients. With regard to confounding, the findings of the study were not materially modified when the major identified variables of interest were simultaneously taken into account by means of multiple regression.
Marital status, occupation, use of tobacco, alcohol and coffee were not significantly associated with risk of prostate cancer in the present study. Previous hints of the relevance of these factors were not conclusive (for a review on these topics, see Mandel & Schuman, 1980) . In particular, the excess of prostatic cancer in married men has been interpreted as evidence of the relevance of androgen levels (Ross et al., 1979) . Dihydrotestosterone affects sexual drive, supposed to be lower in never married men, and also promotes the growth of prostatic tissue, but marital status, baldness, gynandromorphism, etc, as indirect measures of androgen levels, have not been found consistently associated with prostatic cancer in various investigations (Greenwald et al., 1974) . Similarly, the suggestion of a higher frequency of prostate cancer among widowed men in North America was not confirmed by ad hoc studies including detailed agestratifications and accurate analysis of duration of widowerhood (Greenwald et al., 1979) .
The positive social class gradient in mortality from prostatic cancer, which was evident from British mortality data at the beginning of this century, became less definite in subsequent decades and was largely inconsistent by the early 1970s (Logan, 1982) . Ross et al. (1979) found a positive social trend in prostatic cancer incidence from Los Angeles County in the early 1970s among occupational subgroups for whites. However, incidence rates were noticeably higher in blacks than in whites, and no social class gradient was apparent on mortality rates for either blacks or whites separately (Ross et al., 1979) . In the present study, non-significantly elevated risk estimates were evident not only in professional and clerical workers but also in individuals employed in agriculture. Elevated proportional mortality ratio for prostrate cancer has already been reported in American farmers (Delzell & Grufferman, 1985) but can hardly support the hypothesis of a positive social class trend, at least in this Italian population.
